Reaction times (RT) to motion onset of a target grating moving at 0.4, 0.6, 0.8, 1.0 or 1.6°/s and magnitude estimation of the same velocities were studied in the presence of the surrounding background motion which was either in the same or opposite direction. Surprisingly, we found no relative motion effect: if the background motion, irrespective of its direction, affected the target, then it delayed the RTs and decreased velocity ratings. The background motion was effective on RTs to motion onset only when the target was relatively small and immediately surrounded by a moving background. Increases in RTs were mostly explained by an apparent slowdown of the target stimulus velocity which was caused by the interference from the moving background. The background motion also affected velocity ratings by decreasing them without systematic effect of the background motion direction.
Introduction
All textbooks like to stress the relational character of visual perception. Perceived attributes of a patch in visual field often depend on the physical attributes surrounding this area. As an analogy to brightness contrast -a gray target patch looks darker against a white surround than it does against a black surround -it was discovered that motion perception of an object also depends on the motion of the surrounding elements (Holmgren, 1973) . Since motion can only be defined in a certain frame of reference, there are also different ways of describing visual motion. The first frame of reference is the observer, or some parts of her or him (e.g. retina) which is often called absolute visual motion (Wallach, O'Leary, & McMahon, 1982) . There are, however, many instances where motion is clearly seen relative to other external objects (Gogel & McNulty, 1983; Wallach et al., 1982) , suggesting that perceived motion is defined not in an egocentric but in an external frame of reference. Since the discovery of induced motion by Karl Duncker in 1929 (cf. Becklen & Wallach, 1985; Holmgren, 1973; Nakayama & Tyler, 1978; Tynan & Sekuler, 1975) , many other examples of relative motion, such as motion contrast (e.g. Murakami & Shimojo, 1996) or heterokinesis (Nawrot & Sekuler, 1990) , have been described. The external frame of reference can make a stationary object be perceived moving in the direction opposite to the direction of nearby objects or, dependent on stimulus configuration, moving in the same direction with the surround, a phenomenon know as motion capture or assimilation (Chang & Julesz, 1984; Ido, Ohtani, & Ejima, 2000; Murakami, 1998) or homokinesis (Nawrot & Sekuler, 1990) .
It is generally believed that the center-surround opposition in the receptive fields of the movement sensitive neurons was created to facilitate perception of motion in the external frame of coordinates (Bradley & Andersen, 1998; Paffen, te Pas, Kanai, van der Smagt, & Verstraten, 2004; Treue, Hol, & Rauber, 2000) . Many psychophysical results are interpretable in terms of the centersurround opposition. For example, Tynan and Sekuler (1975) observed that with the increasing speeds of the surround, the perceived speed of the center first decreases and then returns to baseline. The apparent center speed reached a minimum at about the point where the surrounding area and the center were moving at the same speed. Many other perceptual tasks have also revealed the center-surround antagonism (Baker & Graf, 2008; Holmgren, 1973; Murakami & Shimojo, 1996; Paffen et al., 2004; Tynan & Sekuler, 1975) . Center-surround receptive field organization is believed to be responsible for the fact that increasing the size of a high-contrast moving pattern renders its direction of motion more difficult to perceive and reduces its effectiveness as an adaptation stimulus (Tadin, Lappin, Gilroy, & Blake, 2003) . Murakami and Shimojo (1996) have called this directionally antagonistic unit that is inhibited by surrounding moving stimuli a ''motion contrast detector''. They have found that when the overall size of the stimulus is decreased, induced motion could change to motion capture and it is suggested that a population of detectors is distributed around a certain stimulus size at each eccentricity (Murakami & Shimojo, 1993) . A stimulus of an optimal size results in one percept due to relative motion processing (induced motion). A smaller stimulus, where both the inducer and the target (induced stimulus) are within the center field, results in another percept due to nonselective pooling of motion information (motion capture).
Although any other object can be used as a reference for inferring motion, visual system clearly prefers those which are in close vicinity. The adjacency principle states that the contribution of relative cues of motion to the perception of motion increases as the separation of the objects decreases, either in the frontoparallel plane or in depth (Becklen & Wallach, 1985; Gogel & Tietz, 1976) . The second parameter that effectively influences the magnitude of the contrast effect, is either the velocity of the inducing stimulus (in case of the stationary target) or the velocity of both areas (in case of target and surround); or to be more specific, the relative motion between the center stimulus (the target) and the surrounding stimulus (the background) in the latter case (Becklen & Wallach, 1985) . When background velocity (or in case of an oscillating inducer -the oscillating frequency) increases, the contrast effect decreases. The third variable to consider is the direction of motion if the two areas (center and surround; object and background) are both moving. Tynan and Sekuler found that when the center and surround are moving in the same direction and the surround velocity increases, the perceived velocity of the center first decreases and then increases; when the center and surround are moving in opposite directions, the increase in surround velocity results in the increase of perceived velocity of the center (Tynan & Sekuler, 1975) . This assimilation-type phenomenon has also been found by Chang and Julesz (1984) who reported that at a limited range in space, a target pattern was biased towards the direction of inducing stripes. Fourthly, the effect of stimulus size is important. Quite a few studies have reported that assimilation is confined to a relatively restricted region -less than 15 0 in the work of Chang and Julesz (1984) and distances about three times larger (depending on stimulus velocity) in the work of Nawrot and Sekuler (1990) . It has also been shown that increasing the stimulus size results in decreased perceived motion (e.g. Ryan & Zanker, 2001) .
There is, however, another phenomenon that needs to be distinguished from the frame of reference. Like many other visual attributes, motion parameters of an object that are reliably identifiable in isolation can no longer be identified when the object is surrounded by other moving objects (e.g. Bex & Dakin, 2005) . In the present study, the detection of target motion onset dependent on background motion is examined in the light of previous reports on motion contrast and motion capture phenomena. Surprisingly, there are no studies in which the observer's ability to detect motion onset was examined dependent on motion in surrounding areas. Due to excellent replicability, reaction time (RT) to motion onset is an ideal model for studying the influence of background motion on the perception of target motion. Numerous studies have shown that reaction times to the onset of motion can be described as a power function of velocity RT = cV n + RT 0 , where RT 0 is the asymptotic (''residual'') value of RT at very high velocities, c is a constant of proportionality and the exponent n is typically less than one (Allik & Dzhafarov, 1984; Ball & Sekuler, 1980; Mashour, 1964; Tynan & Sekuler, 1982) . Assuming that the variance of spatial positions (kinematic energy) passed by the moving object determines the moment when the observer notices motion, the exponent is very close to À2/3 (Allik & Dzhafarov, 1984; Dzhafarov, Sekuler, & Allik, 1993; Kreegipuu & Allik, 2007) . It is known, however, that RT data may deviate from other methods intended to measure the same perceptual phenomenon. For example, it is known that the visual latency decreases monotonically as the stimulus intensity increases. The estimate of the increase of the visual latency accompanied the decrease in low intensities is more pronounced in RT data than in any other estimation methods including the Hess and Pulfrich effects (Hazelhoff & Wiersma, 1925; Roufs, 1963; Williams & Lit, 1983 ). This and similar findings seem to suggest that different perceptual tasks may be based on different aspects of the internal representation (Allik & Kreegipuu, 1998; Murd, Kreegipuu, & Allik, 2009 ). Thus, we need to demonstrate that findings are not specific to one particular method alone and can be generalized to other estimation procedures as well. One suitable method for studying motion perception in the presence of motion in surrounding areas is magnitude estimation. Several studies have shown that magnitude estimation can be used for the construction of the subjective velocity scale (Algom & Cohen-Raz, 1984 , 1987 Ekman & Dahlbäck, 1965; Mashour, 1964) suggesting that subjective velocity ratings could in principle reveal the effects of surrounding motion on the perceived target motion.
The main goal of this study is to establish how motion onset is detected and target velocity estimated in the presence of background motion.
Study 1: methods

Participants
Six voluntary observers (one male and five females, mean age 20.6 ± 1.9 years), one of them well-trained and five naïve concerning the purposes of this study, took part in all series of the experiment. They all reported to have normal vision.
Apparatus
Stimuli were generated with Cambridge ViSaGe visual stimulus generator (Cambridge Research Systems Ltd.) and presented on the monitor screen Mitsubishi Diamond Pro 2070SB 22 in. (active display area 20 in., 769 Â 1024 pxl, frame rate 140 Hz) which from the viewing distance of 90 cm subtended 27.6°in width and 20.5°in height.
Stimuli
There were four principal stimulus configurations (schematically depicted in Fig. 1 ). The main display elements were target and background vertical sine gratings with minimal and maximal luminances of 0.13 cd/m 2 and 128.2 cd/m 2 respectively. The spatial frequency of the vertical grating was 0.65 c/°and the grating was presented at Michelson contrast of 99.8%. Around the central fixation point, a round area was separated by a gap either 0.03°(i.e., ''no gap'') or 1.2°(i.e., ''wide gap''), forming a target area. The target area had a diameter of 8.26°(i.e., ''large'') or 1.2°(i.e., ''small''). The whole screen area outside the gap served as a background. Each trial started with a background and target appearing on the screen and after a random interval of 800-1200 ms, the background started to move (if the background velocity was not 0°/s) horizontally either left or right. After a delay of 0 (simultaneous onset), 500 or 1000 ms, the target area started moving horizontally rightwards. Background velocities were V B = 0, 0.4, 0.8, 1.6 or 3.0°/s. Target velocities were V T = 0.4, 0.6, 0.8, 1.0 or 1.6°/s. Between trials, a neutral (gray) uniform display (with the luminance 65.4 cd/m 2 ) was shown for 1000 ms.
For measuring the RT to target motion onset without any background (i.e. the baseline RT), we used the same stimulus parameters, with only one change -instead of a vertical grating, the surround was a gray uniform display (with the luminance 65.4 cd/m 2 ).
Procedure
The subjects sat 90 cm from the monitor screen in a semidarkened room. The instruction was to keep the eyes on the fixation point and react to the motion onset of the target area by pressing a corresponding button on the response box. The observer's response ended a trial. One experimental session consisted of 4 Â 150 trials. There were four different experimental sessions for all participants: (A) small target area and no gap, (B) small target and wide gap, (C) large target and no gap, and (D) large target and wide gap.
In addition there were two baseline RT sessions (for large target area and small target area), both consisted of 2 Â 150 trials.
Study 1: results and discussion
In the RT analyses, very fast (RT < 100 ms) and slow (RT > 1000 ms) reactions were excluded and the data amount diminished by 6.9%.
We started the analysis from the time interval (SOA) between background and target motion. As expected, when the background and the target grating started to move simultaneously (SOA = 0), it took on average the longest time to notice the motion onset. Fig. 2 shows the RT to motion onset as a function of the target velocity separately for three SOA values across all other conditions. Contrary to the principle of relative motion, the beginning of the background movement in the opposite direction disrupted motion detection even more than movement of the background in the same direction. It is interesting that on average, the RTs were systematically shorter with SOA = 1000 ms than with SOA = 500 ms. It is easier to notice motion onset with the moving background that has lasted for a longer period of time. It may indicate that the visual integration time for motion may be in accordance with the previous studies (Allik & Dzhafarov, 1984; ) in the range from 500 to 1000 ms.
We left out the simultaneous onset trials (SOA = 0) from further analyses to be certain that the background motion was seen long enough. When the two areas start to move at the same time, there is no background to begin with, and it seems to be a masking effect rather than a question of relative motion, especially when the target and the background are moving in the same direction. The difference between the effects of SOA = 500 and SOA = 1000 was small (g 0 = 0.005 i.e. a half percent of the total variance; F(1, 1340) = 11.09, p = .133), which allows us to average across the SOA > 0 factor in further analyses.
Baseline (Fig. 3A) . While target velocity had a main effect in every condition and needs no further explanation, since the dependence of velocity on the detection of motion onset is a well-documented finding (e.g. Allik & Dzhafarov, 1984; Mashour, 1964; Tynan & Sekuler, 1982) , background velocity had a significant effect only when there was no visible gap between the target and the background and the target was small [F(8, 2066) = 23.03, p = .00001]. There was a small significant background effect in case of a large target with no background [F(8, 2129) = 2.11, p = .03], but Bonferroni post hoc test indicated none of the interconditional differences as being significant. Taking this under consideration, we separated the small target-no gap condition with a mean RT 376.46 ms (SD = 149.1) (Fig. 1A) and averaged across all other three (Fig. 1B-D) , that showed similar tendencies as well as a lot shorter mean RTs (313.16 (SD = 107.95), 328.02 (SD = 102.83) and 328.04 (SD = 106.9) ms respectively), in further analyses. Nevertheless, there was a small tendency that the RTs to a larger target stimulus were faster than to a small one and the gap between the target and the background slightly shortened the time needed to detect motion onset.
The mean RTs to the target stimulus onset are plotted in Fig. 3 as a function of background direction and velocity V B . The left panel shows the mean RTs for small target area and no gap, the right panel shows the mean RTs for all other conditions pooled together.
If background motion had no effect on the detection of motion onset, it would be expected that all five response curves corresponding to one specific target velocity V T will remain approximately parallel to the horizontal axis. Only one condition -small target and no gap (Figs. 1A and Fig. 3 : left panel) -appears to violate this property. In this condition and especially on the slowest target velocity V T = 0.4°/s, the RTs form a V-shape, where the mean RT increases with the increase of the absolute velocity of the background V B .
To summarize, the adjacency principle seems to be relevant only for small stimulus size, when the stimulus is in close vicinity with the surrounding area. At the same time, although the interference from the background was the strongest with the relatively small target area (1.2°), the size by itself is not the only condition leading to the interference of target and background movements. As can be seen in Fig. 3 , it took slightly more time to detect motion onset when both the target and the background moved in the same direction (V B > 0).
The most surprising result in Fig. 3 is the absence of any significant facilitation effects on the RTs. When the relative velocity between the target and the background increases (they are moving in (Fig. 1A) . Right panel: all other conditions (Fig. 1B-D) pooled together. the opposite directions), the RTs generally do not decrease, but time required for the detection of motion onset generally becomes longer. One obvious way to comprehend this increase in the RTs, is to look at the change in the apparent velocity of the target area under the influence of the background motion. It is possible that the target stimulus apparently slows down, especially when the target area is small and surrounded by an immediate background which moves either in the same or opposite direction. In order to test this possibility, we first found the best fitting values for RT 0 and c in the equation RT ¼ cV À2=3 T þ RT 0 applied for a small target and no gap configuration with the stationary background (V B = 0). After obtaining these values, we searched for the optimal change in the apparent velocity which explains the RTs for seven different background velocities, excluding V B = 3.0°/s. The trials with V B = 3.0°/s behaved differently and the apparent slowdown would have been a lot bigger compared to other conditions. This is, of course, rather logical, because background moving very fast in the same direction creates a more crowded condition in the visual field. We aimed at applying one general rule to explain the RTs, which meant leaving out the overcrowded condition. The equation was RT = 63.87(V T + DV) À2/3 + 271.6 where DV is the apparent velocity increment or decrement. The best fitting values were DV = À0.292, À0.235, À0.235, À0.127, À0.069, À0.163 and À0.292°/s for the respective background velocities V B = À3.0, À1.6, À0.8, À0.4, 0.4, 0.8 and 1.6°/s indicating only decrease in the apparent velocity. Fig. 4 demonstrates the relationship between the RTs and the calculated apparent velocity. The correlation between observed and predicted values was r = .98, suggesting that besides the proposed main factor there are not very many other or are minor systematic or unsystematic effects.
Study 2: method
Participants
The same six observers as in Study 1 took part in all series of Study 2. One of the observers vision was corrected to normal, others had normal vision.
Apparatus
The same apparatus was used as in Study 1.
Stimuli
The same stimulus display elements and target and background velocities were used as in Study 1, with the following specifications: the target diameter was always 1.2°(i.e., ''small''); SOA was 1000 ms; in addition we used the ''no background'' condition. There were three principal stimulus configurations: (A) target and background in close vicinity (Fig. 1A) ; (B) target and background separated by a gap (Fig. 1B) ; configuration E) target and a neutral (gray) background (with the luminance 65.4 cd/m 2 ), i.e., ''no background''. For configurations A and B each trial started with background and target appearing on the screen and after a random interval of 800-1200 ms the background started to move (if the background velocity was not 0°/s) horizontally either left or right. After a delay of 1000 ms target area started moving horizontally rightwards (duration explained in the following paragraph). For configuration E (''no background'' condition), each trial started with the target appearing on the screen. Target motion onset was set to mimic configurations A and B, so that it was (800-1200) + 1000 ms after appearing on the screen. Perceived velocity is not only a function of physical velocity, but also a function of movement duration and distance passed by (Algom & Cohen-Raz, 1984) . Presenting the target stimulus for a fixed duration implies that targets traveling with different velocity can cover different distances. As we saw in the first experiment, the RTs can be described as a power function of velocity. This means that the targets with high velocity were perceived for a shorter period of time before they were noticed, compared to low velocity targets. In order to disentangle movement distance and duration from velocity, we used two different experimental sessions with different target motion duration times. In one of them the target motion duration was held constant (''fixed duration'' condition): t T = 300 ms. The duration of the fixed time interval was set approximately after the mean RT in Study 1. In the second session, the target motion duration was varied (''variable duration'' condition), so that the duration was dependent on target velocity:
Each target velocity had its own duration: 1842.0, 1405.7, 1160.4, 1000 and 731 ms (for 0.2, 0.4, 0.6, 0.8, 1.0, and 1.6°/s respectively).
After target motion offset the display (with the moving background, if V B -0°/s) remained on the screen for 1500 ms. Between trials a neutral (gray) uniform display (with the luminance 65.4 cd/ m 2 ) was shown for 300 ms.
Procedure
The subjects sat 90 cm from the monitor screen in a semi-darkened room. The instruction was to keep the eyes on the fixation point and estimate as quickly as possible how fast the target is moving in each trial by choosing a number between 1 and 10 on the keyboard (1 being the slowest, 10 the fastest subjective rating). One experimental session consisted of 8 Â 150 trials, where stimulus configurations A, B and E were presented randomly. All participants completed both experimental sessions: with fixed target duration and with variable target duration. . It is surprising that the presence or absence of the background had a relatively small impact. Only at the lowest velocities the presence of the moving background slightly decreased the perceived velocity. In general, the background motion velocity affected estimated velocity but, contrary to the relative motion principle, irrespective of motion direction. Across all conditions the dependence from the background velocity had a W-shape. The results of the three-way ANOVA with test velocity, background velocity and gap as factors showed that the background velocity significantly affected ratings in both fixed [F(8, 4710) = 5.18, p < .0001] and variable [F(8, 4760) = 10.51, p < .0001] target duration. At variance from the proximity principle, the gap between the target and the background area had no effect on the perceived velocity when the target duration was variable [F(1, 4760) = 1.050, p = .306], but had a small effect -the gap between the target and background increased apparent velocity -when the target duration was fixed [F(1, 4710) = 10.12, p = .002].
Study 2: results and discussion
As it is documented in previous studies (Algom & Cohen-Raz, 1984) , the increase of the stimulus duration also increases the perceived velocity. It is clearly observed that all rating curves of variable stimulus duration (Fig. 5B) are shifted upward compared to the rating curves of the fixed stimulus duration (Fig. 5A ).
General discussion
There is no doubt that the perceived trajectory of a moving dot is often determined on the basis of its relative position to other moving elements and common motion shared by all elements (Johannson, 1978) . Even simpler tasks like the estimation of the perceived velocity are often reported to exhibit elements of the relative motion principle (Baker & Graf, 2010; Nakayama & Loomis, 1974; Nguyen-Tri & Faubert, 2007; Tynan & Sekuler, 1975) . For example, Tynan and Sekuler (1975) suggested an inhibitory interaction where the apparent speed reduction depends upon the center-surround speed differential. Our study supports the claim that this dependence is not strong enough to support the relative motion principle. The stimulus speeds were different (while the target velocities in the present study ranged from 0.4 to 1.6°/s, the target velocity Tynan and Sekuler used was 2.8°/s with the background velocities of 1.4-5.6°/s) which may be one reason of discrepancy. Since no data support the simplest testminus-surround velocity formula, it is necessary to introduce more sophisticated dependencies from the center-surround speed differential (cf. Baker & Graf, 2010) . Another research tradition, however, stresses the antagonistic nature of the center-surround interaction in motion perception, which typically occurs in the elevation of the contrast thresholds for a moving target surrounded by a moving background (Tadin et al., 2003) or in the decrease of perceived speed in similar conditions (van der Smagt, Verstraten, & Paffen, 2010) . It seems that nobody has yet figured out on what conditions movement of the surrounding increases the perceived speed of the target moving in the opposite direction, and when the perceived speed of the target apparently slows down.
One obvious candidate is the task that the observer is asked to solve in the experiment. It is well documented that certain perceptual effects from identical stimulus configurations can be present with one task and absent with another (Allik & Kreegipuu, 1998; Murd et al., 2009) . So far, the center-surround interaction in motion perception has been studied either with measuring minimal contrast required for the direction discrimination (Tadin et al., 2003) or by matching the speed of a target stimulus to a reference one (Baker & Graf, 2010; van der Smagt et al., 2010) . In this study, however, two another basic tasks -the detection of motion onset and magnitude estimation -were studied and with both of them, we failed to find the relative motion effect. In most cases and compared to the baseline RT results, the ability to detect the target motion onset deteriorated with the background motion. Even background movement opposite to the test movement direction, that is supposed to stress the motion contrast, more likely caused delays rather than facilitation in the detection of motion onset. Principally the same situation was present with the magnitude ratings of velocity: if the background motion affected apparent velocity then it likely decreased it. Thus, although the relative motion effect can explain many perceptual phenomena, including induced motion and motion contrast, this principle seems to be inapplicable in the simple motion onset detection and magnitude estimation tasks.
The observed deterioration of the motion onset detection and magnitude estimation certainly indicates that the background is distracting or even has a certain resemblance with visual crowding. Although it was first noticed that recognition of letters or symbols gets worse in the presence of other letters or symbols in close vicinity, the observed phenomenon was later extended to other stimulus modalities as well, including motion (Bex & Dakin, 2005) . These authors reported that sensitivity to the direction of motion of a central target -highly visible in isolation -was strongly impaired by four drifting flanking elements. Their results seem to suggest that spatial interference is a consequence of the integration of meaningful image structure within large receptive fields (Bex & Dakin, 2005) . What indicates the resemblance of the present findings to other crowding phenomena is the specific spatial configuration under which the interference between the target and the background motion occurred. The deterioration of the motion onset detection time was by far the most significant with a small target area (with a diameter of 1.2°) and no spatial gap between the target and the background area. Several previous studies (e.g. Chang & Julesz, 1984; Murakami & Shimojo, 1993; Nawrot & Sekuler, 1990) have also shown that the size of the target plays an important role in the amount of the effect the background has on the moving target. Whatever the nature of interference between the target and the background motion is, it is unlikely that it is the ''compulsory averaging'' of signals coming from different areas (e.g. Parkes, Lund, Angelucci, Solomon, & Morgan, 2001 ). This idea is further supported by the present finding that the background effect was almost reminiscent in the condition of wide gap separating a small test area from an area-wise far larger background, indicating the summative kinematic energy not to be a determining factor in the production of the interference.
As the interference between neighboring visual field areas is typically characterized as a disruptive process through which object representations are suppressed or lost altogether, it is possible to assume that interference like crowding also changes the appearance of objects (Greenwood, Bex, & Dakin, 2010) . In this study, however, we proposed that the background motion alters the perceived velocity of the target by slightly slowing it down, as was recently also shown by van der Smagt et al. (2010) . There is nothing unusual about it, since perceived speed may depend on many stimulus attributes, including contrast (Thompson, 1982) and stimulus size (Brown, 1931) . It is also one of the best established and replicable regularities that the time needed to detect motion onset is a monotonically decreasing function of the test stimulus velocity (Allik & Dzhafarov, 1984; Ball & Sekuler, 1980; Mashour, 1964; Tynan & Sekuler, 1982) . Thus, an expected consequence of the apparent slowdown is the corresponding increase in time that is needed to detect the beginning of motion. This simple model containing only one free parameter -the apparent decrease in velocity DV -provided a reasonably good fit to the RT data, implicating that even a simple motion detection time depends on apparent rather than physical velocity of the target. This explanation is in a harmony with Burr, Fiorentini, and Morrone (1998) who also showed that the effects of contrast on the RTs depend on the perceived, rather than on the physical speed of the stimuli.
One unresolved question is how exactly the results of our RT experiment are related to the velocity magnitude estimations. Generally, the results of these two studies are in a good agreement, showing no signs of the relative motion principle. If the background motion affected the detection or estimation of the target motion, then it was in the direction of deterioration by increasing the detection time or lowering magnitude ratings. It is most logical and parsimonious to explain the increase of the RTs by apparent decrease of the perceived velocity. However, it is difficult to compare the apparent decreases of velocity in these two different tasks directly. As it has been demonstrated in several previous studies (Murd et al., 2009; Sternberg & Knoll, 1973) , even very similar perceptual tasks may be based on two different perceptual representations or on two different decision criteria applied to the same representation. Obviously more sophisticated experimental design is needed to establish the exact correspondence between the RT and magnitude estimation tasks.
